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(57) ABSTRACT

A mobile terminal includes a case capable of being
assembled or disassembled, a printed circuit board (PCB)
arranged in the case and having a tamper detection pattern,
the tamper detection pattern having a plurality of conductive
areas and at least one non-conductive area, a conductive area
connection unit arranged between the case and the PCB and
electrically connecting a part of the conductive areas during
assembly of the case and electrically disconnecting the part
of the conductive areas during disassembly of the case, and
a conductive area connection detection circuit electrically
connected to the conductive areas and detecting an electric
connection state between the conductive areas. The conduc-
tive areas includes a first conductive area, a plurality of
second conductive areas arranged to be separated from one
another and connected to the first conductive area via the
conductive area connection unit, and a third conductive area,
at least a part of which is arranged between the second
conductive areas.
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1
MOBILE TERMINAL

TECHNICAL FIELD

The inventive concept relates to a mobile terminal, and
more particularly, to a mobile terminal which may detect
tamper.

BACKGROUND ART

Mobile terminals are freely used while being carried
regardless of places. Typical mobile terminals are payment
terminals used for credit cards, mobile communication ter-
minals such as mobile phones, and personal digital assistants
(PDAs) that are referred to as personal portable terminals.
Accordingly, the term “mobile terminal” used herein
includes all of these terminals, but the payment terminal will
be mainly discussed for convenience of explanation.

A payment terminal stores and processes a large quantity
of important data, for example, personal information.
Accordingly, it is necessary to use a tamper detection
mechanism that may detect hardware or software tamper to
hack important data.

Typical tamper is to hack important data by disassemble
the payment terminal In other words, a case in which a
printed circuit board is arranged is disassembled to hack
important data from various circuit parts mounted on the
printed circuit board.

Thus, a payment terminal according to a conventional
technology includes a case disassembly recognition portion
that recognizes disassembly of a case and a hacking block-
ing portion connected to the case disassembly recognition
portion to erase important data when the case is disas-
sembled.

The case disassembly recognition portion is configured in
a switching method and recognizes assembly and disassem-
bly of a case. In other words, the case disassembly recog-
nition portion includes a tamper detection pattern provided
on a printed circuit board and having two conductive mem-
bers arranged to be separated from each other and a moving
member movably provided between the printed circuit board
and the case and electrically connecting the two conductive
members by moving therebetween.

The case disassembly recognition portion recognizes
assembly of a case as the moving member contacts the
conductive member during assembly of a case and disas-
sembly of a case as the moving member is separated from
the conductive member during disassembly of a case.

As tamper develops further, a tamper method that disturbs
the case disassembly recognition portion has appeared. The
developed tamper method uses conductive liquid. After
forming a small hole in the case, conductive liquid is
injected onto the tamper detection pattern.

When conductive liquid is injected on the tamper detec-
tion pattern, the two conductive members separated from
each other are electrically connected by the conductive
liquid. Accordingly, when the moving member is separated
away from the conductive member due to the disassembly of
a case, the case disassembly recognition portion may not
recognize the disassembly of a case.

Thus, there is a demand for development of a mobile
terminal that may deal with the tamper of disturbing the case
disassembly recognition portion like the method of injecting
conductive liquid onto the tamper detection pattern.
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DETAILED DESCRIPTION OF THE
INVENTION

Technical Problem

The inventive concept provides a mobile terminal which
may prevent hacking of important data by neutralizing
tamper that intends to disable detection of disassembly of a
case

According to an aspect of the inventive concept, there is
provided a mobile terminal includes a case capable of being
assembled or disassembled, a printed circuit board (PCB)
arranged in the case and having a tamper detection pattern,
the tamper detection pattern having a plurality of conductive
areas and at least one non-conductive area, a conductive area
connection unit arranged between the case and the PCB and
electrically connecting a part of the conductive areas during
assembly of the case and electrically disconnecting the part
of the conductive areas during disassembly of the case, and
a conductive area connection detection circuit electrically
connected to the conductive areas and detecting an electric
connection state between the conductive areas, in which the
conductive areas includes a first conductive area, a plurality
of second conductive areas arranged to be separated from
one another and connected to the first conductive area via the
conductive area connection unit, and a third conductive area,
at least a part of which is arranged between the second
conductive areas.

The first conductive area may be provided in a circular or
polygonal shape in a central area of the tamper detection
pattern.

The plurality of second conductive areas may be arranged
separated from one another along a circumference of the first
conductive area around an imaginary center of the first
conductive area.

The plurality of second conductive areas each may be
provided in a shape of an arc having a predetermined
curvature.

The plurality of second conductive areas may be arranged
at an equiangular interval.

The third conductive area may include a first non-contact
portion arranged between the plurality of second conductive
areas, a second non-contact portion arranged close to the
first conductive area and between the non-conductive areas,
and a third non-contact portion arranged at a position
separated from the first conductive area farther than the first
non-contact portion.

The second non-contact portion may have a width that
increases toward the first conductive area.

The non-conductive area may include a first non-conduc-
tive area portion arranged between the first conductive area
and the plurality of second conductive areas, a second
non-conductive area portion extending from the first non-
conductive area portion and arranged between the plurality
of second conductive areas and the first non-contact portion,
and a third non-conductive area portion extending from the
first non-conductive area portion and arranged between the
second non-contact portion and the first conductive area.

The conductive area connection unit may include a plu-
rality of contact legs arranged separated from one another
and connected to the plurality of second conductive areas,
and a contact head connected to the plurality of contact legs
and capable of moving in a direction approaching or sepa-
rating from the first conductive area.

Each of the plurality of contact legs may include a support
portion supported by contacting each of the plurality of
second conductive areas, and a connection portion extending
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in a direction separating from each of the plurality of second
conductive areas and connected to the contact head.

The connection portion may elastically bias the contact
head in a direction to be separated from the first conductive
area.

The contact head may be provided in a shape of a circular
or polygonal plate.

The contact head may be provided in a shape of a circular
plate, and the contact head may include a first plate portion
connected to the plurality of contact legs, a second plate
portion connected to the first plate portion and having a
shape protruding downwardly, and a third plate portion
connected to the second plate portion and having a shape
protruding downwardly.

The third plate may be provided in a shape of a circle
having a predetermined diameter, and the first plate portion
and the second plate portion may be provided in a shape of
a circle having the same center point as the third plate
portion.

The tamper detection pattern may have a circular shape,
and the plurality of second conductive areas may be con-
figured with four conductive bodies arranged symmetrically
with respect to the first conductive area as an imaginary
center.

Advantageous Effects

In the exemplary embodiments of the present inventive
concept, the second conductive areas of the tamper detection
pattern are arranged separated from one another and a part
of the third conductive area is arranged between the second
conductive areas. Since the third conductive area is con-
nected to the second conductive areas or the first conductive
area by a conductive liquid that is injected to forcibly
connect the first conductive area and the second conductive
areas, the conductive area connection detection circuit may
detect such tamper.

DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the inventive concept will be
more clearly understood from the following detailed
description taken in conjunction with the accompanying
drawings in which:

FIG. 1 schematically illustrates an internal structure of a
mobile terminal according to an exemplary embodiment of
the present inventive concept;

FIG. 2 is a plan view of a printed circuit board of FIG. 1;

FIG. 3 is an exploded perspective view illustrating a
tamper detection pattern and a conductive area connection
unit of FIG. 1;

FIG. 4 is a perspective view illustrating that the conduc-
tive area connection unit of FIG. 1 is arranged on the tamper
detection pattern;

FIG. 5 is a perspective view illustrating the conductive
area connection unit of FIG. 3 viewed from the bottom side
thereof;

FIG. 6 is a plan view of the tamper detection pattern of
FIG. 3,

FIG. 7 is an operation state view illustrating a state of the
conductive area connection unit of FIG. 1 being pressed by
assembly of a case;

FIG. 8 is an operation state view illustrating a state of the
conductive area connection unit of FIG. 1 being released by
disassembly of the case; and
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FIG. 9 illustrates that conductive liquid is injected onto
the tamper detection pattern of FIG. 1.

MODE OF THE INVENTIVE CONCEPT

The attached drawings for illustrating embodiments of the
inventive concept are referred to in order to gain a sufficient
understanding of the inventive concept and the merits
thereof Hereinafter, the inventive concept will be described
in detail by explaining embodiments of the inventive con-
cept with reference to the attached drawings. Like reference
numerals in the drawings denote like elements.

Although a term “mobile terminal” used in the following
description may be interpreted to include payment terminals
used for credit cards, mobile communication terminals such
as mobile phones, and personal digital assistants (PDAs)
that are referred to as personal portable terminals, the term
“mobile terminal” is used herein for convenience of expla-
nation.

FIG. 1 schematically illustrates an internal structure of a
mobile terminal according to an exemplary embodiment of
the present inventive concept. FIG. 2 is a plan view of a
printed circuit board of FIG. 1. FIG. 3 is an exploded
perspective view illustrating a tamper detection pattern and
a conductive area connection unit of FIG. 1. FIG. 4 is a
perspective view illustrating that the conductive area con-
nection unit of FIG. 1 is arranged on the tamper detection
pattern. FIG. 5 is a perspective view illustrating the con-
ductive area connection unit of FIG. 3 viewed from the
bottom side thereof FIG. 6 is a plan view of the tamper
detection pattern of FIG. 3. FIG. 7 is an operation state view
illustrating a state of the conductive area connection unit of
FIG. 1 being pressed by assembly of a case. FIG. 8 is an
operation state view illustrating a state of the conductive
area connection unit of FIG. 1 being released by disassembly
of the case. FIG. 9 illustrates that conductive liquid is
injected onto the tamper detection pattern of FIG. 1.

As illustrated in FIGS. 1 to 9, a mobile terminal according
to an exemplary embodiment of the present inventive con-
cept includes a case 110 capable of being assembled or
disassembled, a printed circuit board (PCB) 140 arranged in
the case 110 and having a tamper detection pattern 130, the
tamper detection pattern 130 having a plurality of conduc-
tive areas 120 and at least one non-conductive area N, a
conductive area connection unit 150 arranged between the
case 110 and the PCB 140 and electrically connecting a part
of the conductive areas 120 during assembly of the case 110
and electrically disconnecting the part of the conductive
areas 120 during disassembly of the case 110, and a con-
ductive area connection detection circuit 160 electrically
connected to the conductive areas 120 and detecting an
electric connection state between the conductive areas 120.

The case 110 protects the PCB 140 by encompassing the
PCB 140 during assembly. In the present embodiment, the
case 110 includes an upper case 111 and a lower case 112.

The PCB 140 is provided with the tamper detection
pattern 130. In the present exemplary embodiment, the
tamper detection pattern 130 has a circular shape, but the
present inventive concept is not limited thereto and a
polygonal shape, for example, may be used therefor.

Also, the tamper detection pattern 130 is provided in
multiple numbers to more accurately detect tamper. In the
present exemplary embodiment, for convenience of expla-
nation, 6 tamper detection patterns 130 are provided on the
PCB 140.

The tamper detection pattern 130 includes the conductive
areas 120 and the at least one non-conductive area N.
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In the present exemplary embodiment, the conductive
areas 120 are formed of conductive bodies that are electri-
cally conductive. The conductive areas 120 include a first
conductive area 121, a plurality of second conductive areas
122, 123, 124, and 125 arranged to be separated from one
another and connected to the first conductive area 121 via
the conductive area connection unit 150, and a third con-
ductive area 126, at least a part of which is arranged between
the second conductive areas 122, 123, 124, and 125.

The first conductive area 121, the second conductive areas
122,123, 124, and 125, and the third conductive area 126 are
separated from one another by the non-conductive area N.
The conductive area 120 and the non-conductive area N will
be described in detail later for convenience of explanation.

The conductive area connection unit 150 is arranged
between the case 110 and the PCB 140 and electrically
connects the first conductive area 121 and the second
conductive areas 122, 123, 124, and 125 during assembly of
the case 110 and electrically disconnects the first conductive
area 121 and the second conductive areas 122, 123, 124, and
125 during disassembly of the case 110.

The conductive area connection unit 150 includes a
plurality of contact legs 151 connected to the second con-
ductive areas 122, 123, 124, and 125 and a contact head 156
connected to the contact legs 151 and capable of moving in
a direction approaching or separating from the first conduc-
tive area 121.

The contact legs 151 are connected to the second con-
ductive areas 122, 123, 124, and 125 by soldering. Each of
the contact legs 151 includes a support portion 152 sup-
ported by contacting the second conductive areas 122, 123,
124, and 125 and a connection portion 153 extending in a
direction separating from the second conductive areas 122,
123, 124, and 125 and connected to the contact head 156.

The connection portion 153 elastically biases the contact
head 156 in a direction to be separated from the first
conductive area 121. In other words, during disassembly of
the case 110, the connection portion 153 separates the
contact head 156 from the first conductive area 121 by an
elastic restoration force.

Consequently, the contact head 156 contacts the first
conductive area 121 overcoming the elastic restoration force
of the connection portion 153 by being pressed during
assembly of the case 110 and is released from the first
conductive area 121 by the elastic restoration force of the
connection portion 153 during disassembly of the case 110.

The contact head 156 may be provided in a shape of a
circular or polygonal plate. In the present exemplary
embodiment, the contact head 156 is provided in a shape of
a circular plate. The contact head 156 includes a first plate
portion 157 connected to the contact legs 151, a second plate
portion 158 connected to the first plate portion 157 and
having a shape protruding downwardly, and a third plate
portion 159 connected to the second plate 158 and having a
shape protruding downwardly.

The third plate portion 159 is provided in a shape of a
circle having a predetermined diameter. Also, the first plate
portion 157 and the second plate portion 158 are provided in
a shape of a circle having the same center point as the third
plate portion 159.

The mobile terminal according to the present exemplary
embodiment further includes a pressing member 170 press-
ing the contact head 156 in a direction toward the first
conductive area 121. The pressing member 170 may be
provided on the upper case 111 or separately arranged
between the upper case 111 and the conductive area con-
nection unit 150.
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As such, in the mobile terminal according to the present
exemplary embodiment, since the second plate portion 158
and the third plate portion 159 protrude downwardly, that is,
in a direction toward the first conductive area 121, an
excessive pressing force is not need during assembly of the
case 110 and thus the contact between the third plate portion
159 and the first conductive area 121 is made easy.

The first conductive area 121 is provided in a circular or
polygonal shape in a central area of the tamper detection
pattern 130. In the present exemplary embodiment, the first
conductive area 121 is provided in a circular shape for
convenience of explanation.

The second conductive areas 122, 123, 124, and 125 are
connected to the first conductive area 121 via the conductive
area connection unit 150. The second conductive areas 122,
123, 124, and 125 are arranged separated from one another
along the circumference of the first conductive area 121
around the first conductive area 121 as an imaginary center.

The second conductive areas 122, 123, 124, and 125 each
are provided in a shape of an arc having a predetermined
curvature. Also, in the present exemplary embodiment, the
second conductive areas 122, 123, 124, and 125 are arranged
with an equiangular interval. Also, in the present exemplary
embodiment, the second conductive areas 122, 123, 124, and
125 are arranged symmetrically with respect to the first
conductive area 121 as an imaginary center.

In the present exemplary embodiment, the second con-
ductive areas 122, 123, 124, and 125 are configured by four
as illustrated in FIGS. 1 to 9. In the mobile terminal
according to the present exemplary embodiment, since the
second conductive areas 122, 123, 124, and 125 are provided
in multiple numbers to be separated from one another,
tamper that forcibly electrically connects the second con-
ductive areas 122, 123, 124, and 125 and the first conductive
area 121 becomes more difficult.

In other words, if one of the second conductive areas 122,
123, 124, and 125 is forcibly connected to the first conduc-
tive area 121 and then the case 110 is disassembled, since the
other ones of the second conductive areas 122,123, 124, and
125 are not electrically connected to the first conductive area
121 by the disassembly of the case 110, the conductive area
connection detection circuit 160 may detect the disassembly
of the case 110.

At least a part of the third conductive area 126 is arranged
between the second conductive areas 122, 123, 124, and
125. The third conductive area 126, as illustrated in FIG. 6,
includes a first non-contact portion 127 arranged between
the second conductive areas 122, 123, 124, and 125, a
second non-contact portion 128 arranged close to the first
conductive area 121 and between the non-conductive areas
N, and a third non-contact portion 129 arranged at a position
separated from the first conductive area 121 farther than the
first non-contact portion 127.

The first non-contact portion 127 is arranged between the
second conductive areas 122, 123, 124, and 125. As such, as
the first non-contact portion 127 is arranged between the
second conductive areas 122, 123, 124, and 125, when a
conductive liquid Y is injected onto the tamper detection
pattern 130, the first non-contact portion 127 is electrically
connected to the second conductive areas 122, 123, 124, and
125. The electrical connection between the first non-contact
portion 127 of the third conductive area 126 and the second
conductive areas 122, 123, 124, and 125 is detected by the
conductive area connection detection circuit 160 and thus
hacking of important data by a method such as erasing data
may be prevented.
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The second non-contact portion 128 is arranged close to
the first non-contact portion 127 and the first conductive area
121, and between the non-conductive areas N. As the second
non-contact portion 128 is arranged close to the first con-
ductive area 121, when the conductive liquid Y is injected
onto the tamper detection pattern 130, the second non-
contact portion 128 is electrically connected to the first
conductive area 121. The electrical connection between the
second non-contact portion 128 and the first conductive area
121 is detected by the conductive area connection detection
circuit 160 and thus hacking of important data by a method
such as erasing data may be prevented.

The width of the second non-contact portion 128
increases toward the first conductive area 121. In other
words, as the size of the second non-contact portion 128
increases toward the first conductive area 121, possibility of
contacting the conductive liquid Y injected for tamper
increases and thus possibility of detecting tamper may
increase.

The third non-contact portion 129 is arranged at a position
separated from the first conductive area 121 farther than the
first non-contact portion 127. Consequently, the third non-
contact portion 129 is arranged close to the second conduc-
tive areas 122, 123, 124, and 125, as illustrated in FIG. 6,
and thus, when the conductive liquid Y is injected onto the
tamper detection pattern 130, the third non-contact portion
129 is electrically connected to the second conductive areas
122, 123, 124, and 125. The electrical connection between
the third non-contact portion 129 and the second conductive
areas 122, 123, 124, and 125 is detected by the conductive
area connection detection circuit 160 and thus hacking of
important data by a method such as erasing data may be
prevented.

The non-conductive area N includes a first non-conduc-
tive area portion N1 arranged between the first conductive
area 121 and the second conductive areas 122, 123, 124, and
125, a second non-conductive area portion N2 extending
from the first non-conductive area portion N1 and arranged
between the second conductive areas 122, 123, 124, and 125
and the first non-contact portion 127, and a third non-
conductive area portion N3 extending from the first non-
conductive area portion N1 and arranged between the sec-
ond non-contact portion 128 and the first conductive area
121.

The operation of the mobile terminal configured as above
will be described below with reference to FIGS. 1 to 9. First,
during the assembly of the case 110, as illustrated in FIG. 7,
the conductive area connection unit 150 is pressed due to the
assembly of the case 110 and this the third plate portion 159
contact the first conductive area 121. The electrical connec-
tion between the third plate portion 159 and the first con-
ductive area 121 is detected by the conductive area connec-
tion detection circuit 160.

Next, during the disassembly of the case 110, as illus-
trated in FIG. 8, the pressing of the conductive area con-
nection unit 150 is removed by the disassembly of the case
110 and thus the third plate portion 159 is removed from
contacting the first conductive area 121.

Since the electrical disconnection between the third plate
portion 159 and the first conductive area 121 is detected by
the conductive area connection detection circuit 160, tamper
that accompanying the disassembly of the case 110 may be
detected.

Next, as illustrated in FIG. 9, when the conductive liquid
Y is injected onto the tamper detection pattern 130 for
hacking, the third conductive area 126 is electrically con-
nected to the second conductive areas 122, 123, 124, and
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125 or the first conductive area 121. The electrical connec-
tion between the third conductive area 126 and the second
conductive areas 122, 123, 124, and 125, or the electrical
connection between the third conductive area 126 and the
first conductive area 121, is detected by the conductive area
connection detection circuit 160. Consequently, the conduc-
tive area connection detection circuit 160 may detect tamper
that accompanies the disassembly of the case 110 after
forcibly connecting the first conductive area 121 and the
second conductive areas 122,123, 124, and 125 by using the
conductive liquid Y.

Thus, in the mobile terminal according to the present
exemplary embodiment, the second conductive areas 122,
123, 124, and 125 of the tamper detection pattern 130 are
arranged separated from one another and a part of the third
conductive area 126 is arranged between the second con-
ductive areas 122, 123, 124, and 125. Then, since the third
conductive area 126 is connected to the second conductive
areas 122, 123, 124, and 125 or the first conductive area 121
by the conductive liquid Y that is injected to forcibly connect
the first conductive area 121 and the second conductive
areas 122, 123, 124, and 125, the conductive area connection
detection circuit 160 may detect such tamper.

While the inventive concept has been particularly shown
and described with reference to exemplary embodiments
thereof, it will be understood that various changes in form
and details may be made therein without departing from the
spirit and scope of the following claims.

INDUSTRIAL APPLICABILITY

The present inventive concept may be used for payment
terminals used for credit cards, mobile communication ter-
minals such as mobile phones, and personal digital assistants
(PDAs) that are referred to as personal portable terminals.

The invention claimed is:

1. A mobile terminal comprising:

a case capable of being assembled or disassembled;

a printed circuit board (PCB) arranged in the case and
having a tamper detection pattern, the tamper detection
pattern having a plurality of conductive areas and at
least one non-conductive area;

a conductive area connection unit arranged between the
case and the PCB and electrically connecting a part of
the conductive areas during assembly of the case and
electrically disconnecting the part of the conductive
areas during disassembly of the case; and

a conductive area connection detection circuit electrically
connected to the conductive areas and detecting an
electric connection state between the conductive areas,

wherein the conductive areas comprises:

a first conductive area;

a plurality of second conductive areas arranged to be
separated from one another and connected to the first
conductive area via the conductive area connection
unit; and

a third conductive area, at least a part of which is
arranged between the second conductive areas.

2. The mobile terminal of claim 1, wherein the first
conductive area is provided in a circular or polygonal shape
in a central area of the tamper detection pattern.

3. The mobile terminal of claim 2, wherein the plurality
of second conductive areas are arranged separated from one
another along a circumference of the first conductive area
around an imaginary center of the first conductive area.
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4. The mobile terminal of claim 3, wherein the plurality
of second conductive areas each are provided in a shape of
an arc having a predetermined curvature.

5. The mobile terminal of claim 3, wherein the plurality
of second conductive areas are arranged at an equiangular
interval.

6. The mobile terminal of claim 3, wherein the third
conductive area comprises:

a first non-contact portion arranged between the plurality

of second conductive areas;

a second non-contact portion arranged close to the first
conductive area and between the non-conductive areas;
and

a third non-contact portion arranged at a position sepa-
rated from the first conductive area farther than the first
non-contact portion.

7. The mobile terminal of claim 6, wherein the second
non-contact portion has a width that increases toward the
first conductive area.

8. The mobile terminal of claim 6, wherein the non-
conductive area comprises:

a first non-conductive area portion arranged between the
first conductive area and the plurality of second con-
ductive areas;

a second non-conductive area portion extending from the
first non-conductive area portion and arranged between
the plurality of second conductive areas and the first
non-contact portion; and

a third non-conductive area portion extending from the
first non-conductive area portion and arranged between
the second non-contact portion and the first conductive
area.

9. The mobile terminal of claim 3, wherein the conductive

area connection unit comprises:

a plurality of contact legs arranged separated from one
another and connected to the plurality of second con-
ductive areas; and
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a contact head connected to the plurality of contact legs
and capable of moving in a direction approaching or
separating from the first conductive area.

10. The mobile terminal of claim 9, wherein each of the

plurality of contact legs comprises:

a support portion supported by contacting each of the
plurality of second conductive areas; and

a connection portion extending in a direction separating
from each of the plurality of second conductive areas
and connected to the contact head.

11. The mobile terminal of claim 10, wherein the con-
nection portion elastically biases the contact head in a
direction to be separated from the first conductive area.

12. The mobile terminal of claim 9, wherein the contact
head is provided in a shape of a circular or polygonal plate.

13. The mobile terminal of claim 12, wherein the contact
head is provided in a shape of a circular plate, and the
contact head comprises:

a first plate portion connected to the plurality of contact

legs;

a second plate portion connected to the first plate portion
and having a shape protruding downwardly; and

a third plate portion connected to the second plate portion
and having a shape protruding downwardly.

14. The mobile terminal of claim 13, wherein the third
plate is provided in a shape of a circle having a predeter-
mined diameter, and the first plate portion and the second
plate portion are provided in a shape of a circle having the
same center point as the third plate portion.

15. The mobile terminal of claim 3, wherein the tamper
detection pattern has a circular shape, and the plurality of
second conductive areas are configured with four conductive
bodies arranged symmetrically with respect to the first
conductive area as an imaginary center.
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